UNIVERSITY OF NEW ENGLAND 


University of NAME: 
New England . 


STUDENT NUMBER: 
UNIT CODE: BCHM210 
PAPER TITLE: Introductory Molecular Biology and Biochemistry I 
PAPER NUMBER: _ First and Only 
DATE: Friday 30 January 2015 TIME: 1:45PM TO 4:00 PM 


TIME ALLOWED: — Two (2) hours and fifteen minutes 


NUMBER OF PAGES IN PAPER: TEN (10) 
NUMBER OF QUESTIONS ON PAPER: THIRTY THREE (33) 
NUMBER OF QUESTIONS TO BE ANSWERED: THIRTY THREE (33) 


STATIONERY 6 PAGE ANSWER BOOKS GENERAL PURPOSE ANSWER SHEET 
PER 


CANDIDATE: ae | GRAPH PAPER SHEETS 0 GEOLOGY SAMPLES 


OTHER AIDS REQUIRED: NIL 
POCKET CALCULATORS PERMITTED: YES (APPROVED MODELS ONLY) 
TEXTBOOKS OR NOTES PERMITTED: NIL 


INSTRUCTIONS FOR CANDIDATES: 
e Candidates MAY NOT start writing until instructed to do so by the supervisor 


e Please pay attention to the announcements and read all instructions carefully before 
commencing the paper 


e Candidates MUST write their name and student number on the top of this page and on the 
general purpose answer sheet 


e There are TWO (2) parts to this examination paper 
e SECTION A: Short answer questions. Answer all questions in the answer book provided 


e SECTION B: Multiple choice questions. Answer all questions on the general purpose answer 
sheet provided 


e Please read the instructions on the general purpose answer sheet carefully 
e This examination question paper MUST BE HANDED IN with worked scripts. Failure to do 


so may result in the cancellation of all marks for this examination 


REMEMBER TO WRITE YOUR NAME AND STUDENT NUMBER AT THE TOP OF THIS PAGE AND 
ON THE GENERAL PURPOSE ANSWER SHEET 


THE UNIVERSITY CONSIDERS IMPROPER CONDUCT IN EXAMINATIONS TO BE A SERIOUS OFFENCE. 
PENALTIES FOR CHEATING ARE EXCLUSION FROM THE UNIVERSITY FOR ONE YEAR AND/OR CANCELLATION 
OF ANY CREDIT RECEIVED IN THE EXAMINATION FOR THAT UNIT. 


BCHM210 TRIMESTER 3, 2014 


SECTION A: PROTEINS 


This section is worth 60 marks 


Answer ALL questions in this section 


QUESTION 1 (20 MARKS) 


a) Draw the basic structure of a protein a-amino acid [5 marks] 
b) List four general properties of protein amino acids [4 marks] 
c) Give one example of each type of amino acid listed below [5 marks] 


e Polar uncharged 
e Aliphatic 
e Hydroxy 
e Aromatic 
e Acidic 
d) Draw two (2) amino acids linked by a peptide bond. Label the peptide bond, the N- 


terminus and the C-terminus of your peptide [6 marks] 
QUESTION 2 (20 MARKS) 
a) The structure of proteins is described at four levels: primary, secondary, tertiary and 


quaternary. Define each of these terms as they apply to proteins [4 marks] 


b) The figure below shows the cartoon structure of the Cro protein from Bacteriophage 


i. Examine this figure and describe the structural features of this protein [4 marks] 


Question 2 continues on page 3 
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c) Describe the distinguishing features of fibrous or structural proteins [4 marks] 
d) Describe the distinguishing features of globular proteins [4 marks] 
e) List four properties of proteins that may be exploited to separate a particular protein 


from a mixture of proteins [4 marks] 
QUESTION 3 (20 MARKS) 


a) Aclass experiment was carried out to investigate enzyme kinetics. The initial reaction 
rate (V.) was measured using a range of substrate concentrations. The results are 


shown below: 


[S] (mM) Vo (uM/min) 
1.5 0.21 
2.0 0.24 
3.0 0.28 
4.0 0.33 
8.0 0.40 
16.0 0.45 
64.0 0.48 


Draw a plot of V, versus [S] for this enzyme. Add labels to your graph showing the 
approximate positions for Vinax and Ky. Estimate the approximate Ky for this enzyme 


based on the data given. Explain your reasoning [6 marks] 


b) Draw a labelled graph showing the relationship between pH and reaction rate for a 
typical enzyme catalysed reaction. Explain the reasons for the shape of your graph. 
[5 marks] 
c) Draw a labelled graph showing the relationship between temperature and reaction rate 
for a typical enzyme isolated from E. coli (found in the digestive tract of mammals). 


Explain the reasons for the shape of your graph. [5 marks] 


d) Direct regulation of enzyme activity is important for the regulation of cellular 
metabolism. Describe two mechanisms by which enzyme activity is directly regulated 


(not regulation of enzyme production). [4 marks] 
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SECTION B: CARBOHYDRATES AND METABOLISM 


This section is worth 60 marks 


Answer ALL questions in this section. Each question is worth 2 marks 


PLEASE USE THE GENERAL ANSWER SHEET PROVIDED 


Select the best answer in the multiple choice questions below: 


1. Adenosine triphosphate is 
1. Produced only in eukaryotic cells 
2. Always generated by decarboxylation reactions 
3. A ‘mobile fuel source’ generated by catabolic reactions 
4. The principle form of phosphorus able to be excreted from the human body 


5. All of the above 


2. The “energy charge” of the cell is determined by: 
1. The redox potential measured in mV 
2. The extent of ionisation of the molecule 
3. The quantity of energy released (kJ) if fully oxidised 
4. The quantity of ATP in the cell relative to ADP and AMP 


3. The reduction of phosphoenolpyruvate is 
1. A reaction that yields ATP by substrate level phosphorylation 
2. A reaction that yields ATP via an electron transport chain 
3. The glycolytic reaction that produces pyruvate 


4. The initial reaction in the pentose phosphate pathway 


4. Oxidizing 1 mole of glucose by glycolysis leads to net production of 
1. 2 moles of pyruvate, 2 moles of ATP and 2 moles of NADH 
2.2 moles of pyruvate, 4 moles of ATP and 2 moles of NADH 
3. 2 moles of pyruvate, -2 moles of ATP and 4 moles of NADH 
4.2 moles of pyruvate, 4 moles of ATP and 2 moles of NADPH 
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5. Biological oxidation-reduction reactions always involve 
1. Direct participation of oxygen. 
2. Formation of water. 
3. Mitochondria. 
4. Transfer of electron(s). 


5. Transfer of hydrogens. 


6. Which of the following reactions in glycolysis is the REDOX reaction? 
1. Hexokinase 
2. Glyceraldehyde-3-phosphate dehydrogenase 
3. Pyruvate kinase 
4. Phosphofructokinase- | 
5. Phosphoglycerate kinase 


7. Which of the following statements is incorrect? 
1. Phosphorylation of glucose prevents the molecule diffusing out the membrane 
2. Glycolysis occurs in the cell cytosol 
3. The TCA cycle occurs in the mitochondrion 


4. The Krebs cycle occurs in the cell cytosol 


8. Which statement correctly finishes the description of cellulose? “Cellulose is an insoluble 
plant polymer that...” 

1. is comprised of a1-4 linked glucose molecules” 

2. is comprised of B 1-4 linked glucose molecules” 

3. is readily hydrolysed by salivary amylase” 


4. consists of amylose and amylopectin subunits” 


9. Which of the following statements is incorrect: 
1. Acetyl-CoA forms from pyruvate by the action of pyruvate dehydrogenase complex 
2. Acetyl-CoA formation is an example of oxidative decarboxylation 
3. Acetyl-CoA is regenerated by the TCA cycle 


4. Acetyl-CoA reacts with oxaloacetate to form citrate 
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10. NADH is an electron acceptor that 
1. Is reoxidised to NAD* by reducing pyruvate to lactate under anaerobic conditions 
2. Is generated from oxidation of phosphoenolpyruvate 
3. Has a lower yield of ATP through electron transport chains than does FADH 


4. Diffuses freely between the mitochondria and cytoplasm 


11. Which of the following statements is incorrect? 
1. In anaerobic muscle, pyruvate is converted to lactate. 
2. In yeast growing anaerobically, pyruvate is converted to ethanol. 
3. Reduction of pyruvate to lactate regenerates a cofactor essential for glycolysis. 
4. Under anaerobic conditions pyruvate does not form because glycolysis does not 


occur. 


12. Which metabolic pathway or process is common to both aerobic and anaerobic oxidation 
of sugar? 

1. Citric acid cycle 

2. Chemiosmosis in mitochondrion 

3. Glycolysis 

4. Oxidation of pyruvic acid to CO 


13. The process of oxidative phosphorylation consists of: 
1. Passage of high energy electrons directly from ATP synthase to Complex I then II, 
III and IV on the inner mitochondrial membrane at which point ATP is synthesised. 
2. A progressive decline in electron energy down the transport chain, with lost energy 
being used to pump protons into the mitochondrial intermembrane space from where a 
proton motive force is generated 
3. A series of nicotinamide and flavin based carriers that produce less ATP from 


glucose oxidation than do the substrate level phosphorylation reactions in the cytosol. 


14. Which reaction below is not part of the citric acid cycle 
1. Oxidation of succinate to fumerate 
2. Oxidation of malate to oxaloacetate 
3. Combination of oxaloacetate and acetyl-CoA 


4, Oxidation of citrate to aspartate 
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15. Which of the following are functions of the citric acid cycle? 
1. The generation of NADH and FADH2 
2. The formation of o-ketoglutarate 
3. The oxidation of acetyl-CoA produced from glycolysis and fatty acid oxidation 
4. All of the above 


16. In a eukaryotic cell, most of the enzymes of the electron transport chain are located in the 
1. Cytosol 
2. Intermembrane space. 
3. Inner mitochondrial membrane. 


4. Mitochondrial matrix. 


17. The glycerol phosphate shuttle functions in: 
1. Anaerobic glycolysis for regeneration of NAD 
2. Lipid catabolism 
3. Aerobic glycolysis to transport NADH equivalents resulting from glycolysis into 
mitochondria 


4. Triglyceride synthesis 


18. Which of the following statements is true in regard to Glucose 6-phosphate 
1. It is formed by action of phospofructokinase on glucose in the cytosol 
2. It is cleaved directly to 2 triose phosphate units in the Embden Meyerhof pathway 
3. It can readily be metabolised back to glucose 


4. It can be used in either glycolysis or in the pentose phosphate pathway 


19. In mammalian cells deprived of oxygen 
1. Glycolysis and the TCA cycle continue unabated 
2. Glycolysis and the TCA cycle are stopped 
3. Glycolysis continues because NAD* is regenerated by lactate formation 


4. Glycolysis continues because FAD+ takes over from NAD‘ as an electron sink 
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20. What role does Oz play in aerobic respiration? 
1. It plays no role 
2. It combines with acetyl-CoA at the start of the Krebs cycle 
3. It is given off as a by-product during the oxidation of pyruvate 
4. It combines with H20 to help drive the formation of ATP 


5. It is the final electron acceptor at the end of the electron transport chain 


21. How does ATP generated by oxidative phosphorylation in the mitochondrion membrane 
reach the cytosol? 
1. It doesn’t 
2. Diffusion along a simple concentration gradient 
3. ATP synthase spans the outer mitochondrial membrane and pumps ATP directly 
into the cytosol 


4. By means of an anti-porter transport protein 


22. The pentose phosphate pathway is utilized for all of the following EXCEPT which one? 
1. Formation of ATP 
2. Generation of NADPH 
3. Ribose-5-phosphate synthesis 
4. Ribose-5-phosphate degradation 


5. Synthesis of pentoses 


23. Energy that is released from glucose during respiration but not transferred to ATP bonds 
can be detected as: 

1. H,O 

2. CO 

3. ADP 

4. Heat 


24. If one molecule of glucose is completely oxidised to H2O and COs, a total of: 
1. 8 molecules of ATP may be produced 
2. 32 molecules of ATP may be produced 
3. 38 molecules of ATP may be produced 
4. 28 molecules of ATP may be produced 
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25. The energetic efficiency of a car engine (petrol --> motion) is about 25%. By contrast, 
the energetic efficiency of complete oxidation of one mole of glucose (glucose --> ATP) in 
vivo Is... 

1. less than 10% 

2. about 15% 

3. around 35% 

4. more than 70% 


26. The First Law of Thermodynamics simply states that: 
1. Energy is constantly being created in the Universe 
2. Disorder in the Universe is constantly increasing 
3. Energy can be created by not destroyed 


4. Energy cannot be created or destroyed, only changed from one form to another 


27. Which of the following is not a reducing sugar? 
1. glucose 
2. maltose 
3. lactose 


4. sucrose 


28. What is the net yield of NADH when glucose 6-phosphate is converted to ethanol during 
fermentation? 

1.0 

Zell 

a2 

4.3 


29. In aerobic cellular respiration, which generates more ATP, substrate-level 
phosphorylation or oxidative-level phosphorylation? 

1. substrate-level phosphorylation 

2. oxidative-level phosphorylation 

3. both generate the same amount of ATP 


4. neither generates any ATP 
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30. If the AG'® of the reaction A > B is -40 kJ/mol, under standard conditions the reaction: 
1. is at equilibrium. 
2. will never reach equilibrium. 
3. will not occur spontaneously. 
4. will proceed at a rapid rate. 
5 


. will proceed spontaneously from A to B 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do 
so may result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been 
returned. 
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